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I ntroduction

The interactions that occur between tumor epithe&lis and the surround stroma are important terd@ning
the disease progression of various cancers, imgjuolieast cancer. Recent studies have foundhbat t
interactions that occur between the epithelial adirereceptor, CD44, and the extracellular suggaléfonan
(HA) can decrease the tumor epithelium’s abilitynieade and metastasize[1]. Our current researciskes on
understanding the mechanisms by which CD44-HA autgons lead to decreased tumor invasion.

Body

Ouir first goal was to understand how CD44/HA intécns decrease the activation of pro-invasive
signaling pathways within breast cancer cells. pigosed to immunoprecipitate CD44 to visualizegns
that associate with this adhesion receptor whenbbund or unbound to HA. We have successfulijopmed
this experiment and found CD44 to associate wittaFA8dhesion Kinase (FAK), a protein known to imfhce
the invasive behavior of cells[2], only in the atse of HA in gels (Fig 1A). Using densitometricafysis, we
found that there was a greater association of FAK @D44 in the absence of HA (Fig 1B). In collaggels
that were cast with HA, there was a decreased EW€D44 associated FAK. We looked at the actorati
status of FAK by probing with a phospho-specifitilmody, and found greater activation of FAK in atse of
HA in the gels (Fig 2). The presence of HA in @gkn | gels decreases the activation of FAK, irbd4€
dependant manner. These finding may provide afgignt insight into how CD44 may suppress invasion
breast cancer cells by inhibiting the activatior-éiK.

Our second goal is establish whether CD44/HA adgons may lead to decreased MMP9 transcription.
MMP9 is a protease that has been widely implicaigtie disease progression of breast cancer #ewsacells
to degrade their surrounding matrix so that they mave away from their primary site[3]. We have
performed a number of studies using a MMP9 pronreteorter construct. We found that HA embedded int
Collagen | gels do not have any effect on MMP9gcaiption levels (data not shown). However, we ésind
that HA/CD44 interactions decreased the transomptf MMP9 in Collagen 1V gels in a CD44 dependant
manner (Figure 3). Collagen | is a collagen thairimarily deposited in the stroma surroundingdtswhile
Collagen 1V is primarily deposited in the basal iamadjacent to the tumor epithelium at the prinsits.
Decreased expression of MMP9 when cells are adjasehe basal lamina may be yet another mechabysm
which CD44 may decrease breast cancer cell invasion

K ey research accomplishments
* ldentified FAK asabinding partner for CD44.

» Established decreased FAK phosphorylation as a mechanism by which CD44 inhibits breast
cancer cell invasion.

* Ruled out theimportance of HA in Collagen | in thetranscriptional repression of MM P9
» Established that Collagen IV/HA may serve to inhibit the expression of MM P9.

Reportable Outcomes

None.

Conclusion

Understanding the underlying mechanisms that obhteast cancer cell invasion is important to
decreasing mortality rates for this disease. Ci34dprotein that can decrease the metastatic fpaitehbreast
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cancer cells, however, the mechanisms by whicthieaes this are not understood. In our curremkwaee
have identified FAK as a binding partner for CD44AK is a kinase that localizes to the invasivenfrof
breast cancer cells where it organized the machimecessary for cellular movement. The interadiietween
CD44 and HA leads to decreased activation of FAKuUgh phosphorylation at tyrosine 397. Decreased
activation of FAK may be one of the mechanisms @ia#4 employs to decrease the invasion of breastera
cells.

Additionally, we have found that CD44 interactiom$h HA lead to decreased MMP9 transcription in
Collagen IV gels but not in Collagen | gels. MMB% protease responsible for opening up spadbgin
extracellular matrix that cells employ to invadesgvirom their primary site. The identification thhe
transcriptional repression of MMP9 occurs in CaodladV but not Collagen | gels suggest that thigesgion
may occur while the mammary epithelium is stilitatprimary site and before invasion.

Both of these findings are significant as thewjde insight into mechanisms that cells may empéoy
prevent mammary epithelium from migrating away frimair primary sites. CD44 dependant inactivatbn
FAK and decreased MMP9 transcription may need toveecome by malignant cells in disease progression
Further understanding of these mechanisms maydethe development of a therapy to prevent cellular
invasion in the future.
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